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Abstract
UID...Now That's Gonna Leave A Mark
Since 1975 bar codes on products at the retail counter have been accepted as the standard
for entering product identity for price determination. Since the beginning of the 21 st
century, the Data Matrix symbol has become accepted as the bar code format that is
marked directly on a part, assembly or product that is durable enough to identify that item
for its lifetime. NASA began the studies for direct part marking Data Matrix symbols on
parts during the Return to Flight activities after the Challenger Accident. Over the 20
year period that has elapsed since Challenger, a mountain of studies, analyses and
focused problem solutions developed by and for NASA have brought about world
changing results. NASA Technical Standard 6002 and NASA Handbook 6003 for Direct
Part Marking Data Matrix Symbols on Aerospace Parts have formed the basis for most
other standards on part marking internationally. NASA and its commercial partners have
developed numerous products and methods that addressed the difficulties of collecting
part identification in aerospace operations. These products enabled the marking of Data
Matrix symbols in virtually every situation and the reading of symbols at great distances,
severe angles, under paint and in the dark without a light. Even unmarkable delicate
parts now have a process to apply a chemical mixture, recently trademarked as
Nanocodes, that can be converted to Data Matrix information through software. The
accompanying intellectual property is protected by ten patents, several of which are
licensed. Direct marking Data Matrix on NASA parts dramatically decreases data entry
errors and the number of parts that go through their life cycle unmarked, two major
threats to sound configuration management and flight safety. NASA is said to only have
people and stuff with information connecting them. Data Matrix is one of the most
significant improvements since Challenger to the safety and reliability of that connection.
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Today's World ....More Things Being Tracked
........For Safety
.........And Because We Can
USDA
~ United States Department of Agriculture
NEW NATIONAL ANIMAL ID SYSTEM
WILL GUARD AGAINST MAD COW DISEASE
AND ANIMAL HEALTH PROBLEMS
Different Organizations Track Products
for Different Reasons
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• UID... Tracking for a Reason

Requirements to Track Products
Start with Identification
Part Numbers and Serial Numbers
Identify One Part From the Other
CAGE Numbers Identify One
Supplier from the Other
MIL STD 130...
Direct Part Marking for
DoD
Items that Require Identity Capture...
UID or Not Mark by the Standards
MIL STD 130...
Labels, Tags,
Nameplates for DoD
and NASA
NASA STD 6002
Direct Part Marking for
NASA
If s ace is limited or ermanence re uired...Use 2D
UID... Direct Part Marking
NASA's Primary Emphasis
....Item-Level Traceability Requires DID
....MIL STD 130/NASA STD 6002C
use same symbol format
A properly engineered and applied mark is a:
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Know the Pedigree
....Know who made it
....Know who marked it
....Know who stands behind it
NASA Materials and Processes Community Of Practice
http://maptis.nasa.gov/NASA_MP_COP.html
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Sensing element





Jungle, Sand or Space...
UID Presents Some Direct
Part Marking and Reading Problems
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Materials-International Space Station-Experiment
Marking Development for Long Term Space Exposure
Exposes Samples to Space
For A Year
MISSE 1&2 and 3&4
Results Will Be In
NASASTD 6002
by 2010
Tests for Long Term
Exposure to Space (MISSE 6)
Carries laser bonded
Data Matrix samples
Carries Nanocodes™ in
various coatings and one
dot peened into coupon
Carries one paper RFID
tag and one encased in
plastic-attached to face
of tray
Launched aboard
Endeavor March 2008
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Tests for Repeated Exposure to Extremes
Thermal
Protection
System--
3 Marked
Shuttle Tile
Remain
19 Times in
Space
on QV-103
(Discovery)
Looking Good
And
Readable
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• Visible Mark Protection Remedy...
Ares I Infusion Spinoff
Non toxic
Clear
Wate~based
Chemical bond
on metal
Dry Film Lubricant
Distance Reading Remedy....
Space Station Technology Spinoff
NASA Optical Scanner For Visible Marks
60'
No contrast mark
on smooth aluminum
at 30 degree angle
Shiny screwdriver
Painted Part Remedy...
Space Shuttle Technology Spinoff
Mark survived 9daonetic
24+ months of Scanner
Coast Guard duty r-~..,
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through 6
layers ofpaint
UID...Encounters the Unmarkable Part·
Ares I Infusion Spinoff
TM '
=the mark (a chemical bar code)
X-ray Fluorescence Software converts to ASCII
UID...A System That
Starts With Part Identification
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